The isolation and identification of 2,220 Enterobacteriaceae from meats indicated that Escherichia coli biotype I, Enterobacter agglomerans, and Serratia liquefaciens were the principal types to be differentiated in meats. Citrobacter freundii, Klebsiella pneumoniae, Enterobacter cloacae, and Enterobacter hafniae were also commonly identified. Identification of isolates by the Encise II (Roche Diagnostics Inc., Nutley, N.J.) and Minitek (BBL Microbiology Systems, Cockeysville, Md.) coding systems gave similar results with only 255 (11.5%) discrepancies in identity, but both systems required large numbers of supplementary tests for identification of the isolates. Not only the distribution of Enterobacteriaceae types isolated from meats but also some of the biochemical reactions of the isolates differed from those of clinical isolates. The Minitek technique is recommended because of its versatility. However, with the addition of cellobiose and salicin disks and the inclusion of methyl red to the Minitek test and the use of the Voges-Proskauer test and gas production in EC medium at elevated temperature as standard tests, the identification of these Enterobacteriaceae from meats would be greatly facilitated. The inclusion of the motility test, for example, using nitrate motility agar, would also be of value to Enterobacteriaceae identification.
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Considerable interest has been shown by public health officials regarding Escherichia coli in foods and water. The implications of E. coli, especially E. coli biotype I, as an indicator of fecal contamination (1, 22, 26) vary with the food type and the handling that the food has received (18) . Some workers have stated that the Enterobacteriaceae as a whole, and not just E. coli, should be taken into account when considering the sanitary standards and hygiene of food handling (21, 23) . In studies on ground beef (24) it was shown that E. coli and other Enterobacteriaceae, notably Enterobacter agglomerans and Serratia liquefaciens, were of importance by virtue of their numbers in this product.
The Enterobacteriaceae can be enumerated as a whole by using violet red bile agar (Difco Laboratories, Detroit, Mich.) with (23) or without (24) the addition of glucose. However, additional information about the types of Enterobacteriaceae in a food requires that specific organisms be identified by biochemical tests. A different range of Enterobacteriaceae are encountered in meats compared with clinical isolates (5, 24) ; hence, versatility of biochemical tests might be an important criterion in selecting a rapid test for identification of these organisms isolated from meats.
Many comparisons of commercially available identification kits have been reported to give good agreement with conventional media (2, 11, 14, 19, 20, 27, 28) . The API method is generally reported to be superior to the Auxotab, Pathotec, R-B, and Enterotube systems (5, 16, 25) . The Minitek system (BBL Microbiology Systems, Cockeysville, Md.) has also been evaluated against conventional media and has been reported to be 96 to 97% accurate (11, 14, 15) . Although the API system presents itself as a promising rapid technique, Cox and Mercuri (5) reported that only 82% of 373 isolates from meats were correctly identified by the API system. Hence, the Minitek technique was selected for this study because of its flexibility and because of an initial study in our laboratory which showed that known and unknown cultures were reliably identified (Ng, unpublished data Table 4 . DISCUSSION Enterobacteriaceae are commonly found as part of the flora of ground meats, but they occur less frequently on meat cuts. This study indicated that E. coli I, E. agglomerans, and S. liquefaciens were the principal Enterobacteriaceae occurring in these meat cuts. However, the frequency of E. coli and other lactose-fermenting types might be over-represented because of the selectivity of the most probable number technique. These data confirmed the observation by Cox and Mercuri (5) that identification tests for Enterobacteriaceae isolated from foods would be more efficient if they differentiated E. agglomerans and S. liquefaciens more readily. Although E. agglomerans and S. liquefaciens are included in both the Minitek and Encise II identification systems, neither of them was included as a species in the family Enterobacteriaceae in the eighth edition of Bergey's Manual of Determinative Bacteriology (4) . E. agglomerans is included in the Herbicola group of the genus Erwinia, despite its proposed taxonomic classification as E. agglomerans by Ewing and Fife (10) (6) . This might be attributable to specific characteristics of these organisms isolated from meats. However, E. cloacae and K. pneumoniae only differed appreciably in one or two of the biochemical characteristics tested. As a result, rapid identification kits with a limited range of biochemical tests oriented to identification of clinical isolates might not be adequate for identifying the spectrum of isolates from meats.
To screen or monitor the three principal Enterobacteriaceae in meats, E. coli I, E. agglomerans, and S. liquefaciens, only a limited range of biochemical tests appear necessary. These include: the IMViC test, cellobiose, rhamnose and salicin fermentation, utilization of malonate, and lysine and ornithine decarboxylation. This could be done by using conventional media (6) or by a versatile system such as that used in the Minitek technique. If the full range of tests for the Minitek technique is to be used in an effort to identify Enterobacteriaceae isolates from meats, the Voges-Proskauer test, ceilobiose, and salicin are recommended as standard inclusions in the test. In addition, the motility test would be a valuable inclusion.
The Voges-Proskauer reaction was determined by using MR-VP medium, which also allowed the methyl red test to be carried out and, hence, the completion of the IMViC test. The Voges-Proskauer test is available as a Minitek disk test, but the loss of information from not knowing the IMViC reaction would have to be assessed. In addition, the test for gas production at elevated temperature was carried out routinely in this study. It served as a valuable tool for identifying E. coli type I of suspected fecal origin (17, 22) . A total of 603 (94.4%) E. coli I isolates produced gas in EC medium at 45.50C, but only 11 out of 1,582 other Enterobacteriaceae (0.7%) were gas positive. This confirms the production of gas in EC medium at 45 
